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Concrete Dimensions. 


هو عبارہ عن ۴٣۵e‏ یحمل وہ٣٣‏ اُخری 


و ممکن أن ıڌوjù 2-Hinged Frame‏ 

وڪ Fixred-Fixed Frame‏ 
و يفضل أخذەه Fre d-F۴ ed‏ لزیادہ ال moment‏ عليەa‏ 
إلا فى حالة التربة الضعيفة يخ 2-Himnmged Frame‏ 


x Span (L) = (12-24 m) 
ا ب‎ 

La ET 

x 0 = (0.50-> 0.80 m) 
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Roller—FF"xed Frarme. 


SRS 


أل mص(24>-12)[‏ ا 


% 


Span (L) = (12—->24) m 


Statical System 
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Frame FHF, 


Hinged Roller oذخÎ‎ jکمي‎ ¥ 
U nstہااع لانة سیکون‎ 


Hinged—-Hinged O چ ممکن‎ 
X 


و لكنة حل سدډئ م لائة سوف 
يكون هناك قوه أفقية ( ×) 
عمودية عل Heavy Frame J|‏ 


Fired—Roller iخۋي أفضل حل أن‎ 
Virtual Work Method Jlڊ‎ Jحڇڍ و‎ 
Frame. J| لوجود ربەسw؟ على‎ 


Heavy Frame. 


یفضل أخذەه ۳e d-۴ e4‏ لزیادہ ال n0‏ عليه 
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Structural Joint. 


اذا کان شکل المبنی فی ال ۸ہام غیر منتظم . 

مثل المبانی التی یکون شکلما فی ال ٣ا٣‏ على شکل £ أو 7 

للمبنى ليس فى المنتصف و بالتالى عند وجود قوى جانبيه مثل الرياح 
أو الزلازل لا تؤثر محصلتها عند ال .0.6 و بالتالى تعمل 70۳50٩۸‏ على المبنى . 


لذا یتم عمل فاصل قدره ۲ سم و ذلك لتحویله الى مبنیان شكل کل واحد منهم 
مستطيل فى ال ۶1۸ فتؤثر القوى الجانبيه عند ال .0.6 لكل منهم على حده. 


C.G. 
ا‎ 
C.& 
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Lateral ل‎ 
Load n 


— © 


Another solution. Structural Joint 
ا‎ C.G. C.G. 
CUETQU ا ا و‎ 
Load C.G. 
ج س‎ 
فى الاتجاه الاقصر‎ Struc tur يفضل أن یتم أخذ ال ٤۸٠0ل اه‎ 
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Note. 


عند عمل ٤۸٤0ل‏ 1٣ا‏ ٣٤ء‏ يفضل أن تكون فى الاتجاه القصير 


| 4 4 


“15.0-259.0 = “15.0-259.0 = 


اذا کان مسموح بوجود أعمده داخليە ¥ڵ iحتlج Heavy Frame J‏ 


اذا لم یکن مسموح بوجود أعمده داخلیه فی المبنی یجب عمل Heavy F۴۳»‏ 
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Example. 
O 


ا 
2 
F.€.=1.50 kN\m O‏ 
لسو 0ےلم .0ے ا 
L.L.=1.0 kN\m‏ 
Roof Level = (+7.00 )‏ 
Foundation Level = (-2.00)‏ 
The columns allowed only‏ 
at the perimeter of the building.‏ 
Required.‏ 
Draw a plan and sections ( A4, B &C ) to scale 1:50‏ 1 
Explain the statical system of the main systems.‏ -2 


3- Calculate the Loads on the main systems 
and Draw B.M.D. & N.F.D. 
4- Calculate the clear height For all of the main systems. 


ج جج جج ج جج ي ص ڪڪ > ج ڪڪ 
O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Heavy Frame.‏ 
Downloading or printing of these notes is allowed for personal use only.‏ 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 8‏ 


O. 


عل وه نص وهل هنل ودل لن a Ass aE e‏ 


EE N 


{ 
\ 


EI N 


Yi 


e | آ'‎ 
S8 


f, 


II 


Q( 
( 


8 
8R 5 


L2 


( 
| 


i 
2 


ا 


لي لا ال لے 0 


7 


ZZ 1 TINI 1 ا‎ 1 


لم يلمي لملم اميل e‏ 


Plan 
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No. 1O0 


( Systems ) Heavy Frame. 
Page 


( www.yasserelleathy.com ) 
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FO 


0 


0- 


=9 


8 WEL 


)غ00 * 00891 


W09'9=9°' 1-02 


SS 


FIM 


hs ILLLLLILLLLLLLLLLLLLL‏ ۶ ⁄ ۶ ر ر 


SLLLLLLLLLLLLLLLLLLLLLLLLLILLLLLLLLLLLLLLLLLLLLLLL Zz zzz SLLLLLLLLLLLLLLLLLLLLLL OZZZZZZZZZ 


(00'4 +) 


RF 


ILLLLLLLLLLLLLLLLLLLLLLLL ILLLLLLLLLLLLLLLLLLLLLLLL 


2 4= 980-0۲0 = 


SNSIANRNSENENWENENENWNENINNNY 


e O'!FO'4 | 


SRN ANNNSSNNWNSWNSWNSNNNISNY 


1 
واوا 


UL $6 $=8°!-98°0-0 


2 
2 


| 
ا‎ W08'$=2°1-0° 
Ê8 ١ 
2 
د‎ 
5ا‎ 
8 © ™ o 
o &§ R LÊ ¢ ÎÛ 
A2 A | & ¥ ت‎ 
7© س س‎ 
FIR . 
E 0 o0 
|8 2 ھ‎ 
3 n 8| 
: ا‎ | 
° 
اٹ‎ 8 
EÊ 
کر‎ 


< 


لجل ۹ 6 اسل 5 6 ساس )ل ۹ 6 اسل 5 ۇۇ سا 
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Load on Slab. 


= £000 -66.6?mm Take Û, = 120 mm 


Wg =1.4(0.12«25 + 1.50)+ 1.6 (1.0) = 7.90 kN\me 


Load orn Beam. 
Wa = 0.w. + 2 ug J8 = 4.20+2 (7.90) (O) = 20.0 kN\m 
R —= 20.0 +5.0 = 100 EN R =100 kN 
Frame F, 100 100 100 100 100 


Take o.w. of Frame 16.0 


= 16.0 kN\m’ (U.L.) 


Tb = (|10 ( Bt 
b =0.40 m, ts= 0.12 m ا م 0ي ا‎ 


B=1.12m, t=1.50 m 


1 “T50 0.08 From Tables page 91 1 


| = 390 ۳ 


-4 _َ 
Io=(M.10) Bt = (390۰10“1.121.50°( =0.1474 m '-0.4- 


3 


5.1.50 2 
I, _ b(t _0-4(61.50)- 0.065104 m 
12 12 
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Using Moment Distribution. 


D.F'. 
3l _3,_° _0.108 I 

C “4h 4° 785 

Kb کے ,ا ۔ ف ے ۔‎ le 0.0566 Ie 
8 0.103 0 

D.F.c ` 0.103+ 0.0566 9 
F.E.M. 
س‎ +P 50 100 100 100 100 100 50 
MU =0. کک .س‎ 


9 (100) : 
=16.0 + 3100) _67.912 kN 
20.0 ا‎ 


16.0 kN\m 
ووي ا‎ 
2 
e 3 س‎ 
2 E 
0 اسم‎ 
ba 12 kN 
1311.48 kN.m 
چ‎ 
/ 
ّ 
/ 
/ 
/ 
1 
B.M.D. 
ْ 
\ 


180.89 kN F.E.M. (Beam) * D.F. (Col) 


2033.3+0.645=1311.48 
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1311.48 1311.48 


1738.5 


B.M.D. 


180.89 


660.0 660.0 
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Frame F2 
Fired— Roller 


Take o.w. of Frame 
= 18.0 kN\m (U.L.) 


I =| .10) Bt 


b =0.40 m, s=0.12 m 


B=1.12 m, t=1.70 m 


سو صم 


t 0.12 “3 129| 
Lg e 2 Tables page 91 12 

b _0.40 ogg, ) =0 1.70 
B 1.12 


-4 
Ip= (M10) Bt = (s8010“1.12۰1.70°) = 0.2091 m 0.4 


5 
= 0.1637 m Db =0.4 


0غا ا 


3 


I, b(t) _ 0.4 (1.70) 
12 12 


“ lp? 


U = 0.W.+ ZF =18.0 + 9 )100.0( = 63.0 kN\m: 
span 20 


Solve Using Virtual Work Method 
because there is Sway on the Frame. 


63.0 kN\m 


ُ 8 چ 
Ie ٣‏ 
لوص ني ا 
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12600 63.0 kN\m 


To | 
190 12600 ا‎ ۴ 
C 
Me 
20 
20 
M, 


81 = : „(4.3 ( + «(M.+*M1) 


c Ib c*c 
س‎ ۴ 2»20)(+ & 1+20 
Ö1 = gh [= f(20)(12800)( 20) + (8160) (20) (*20) | 
-278847 5 


1 [= (12600) (7.15)( 20) ] = 


Ec I Ec ۴ 


811 = «(M,r*Mr) + _1 «(MreMr) 


Cc 2b Cc 4c 


1 1 
811 = E £(20)(20)($*20) | + [ <20) (?.15)(20) ] 
4948.23 


E, I. 


.* S1+Y 811 = Zero 


SELON, Fy SEES os FBR ENm 


EI, EI. 


63.0 kN\m 


E kN 696.47 أ‎ 
لسم .20 ا‎ 
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0 1329.4 
1329.4 


2485.3 


B.M.D. 


696.47 
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ڪڪ ر 
ڪڪ 


RFT. of the Frame. 
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Sk 
o|| o 


0» 
= 
0» 
Ê 
n 
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Frame F3 (Heavy Frame) 
Fired—-Fixred 
Take o.w.of Frame 


= 25.0 kN\m (U.L.) 


` 12 12 
= 0.1944 mî 
D.F'. 
For Joint b 
Ke = I1- _T _0.160 I 
C=” 615 
Kr =1 I_1, Û _-0.025 I 
Db “217” 2* 20 
D.F.”, = 10.160 _ 0864 
C 0.160 + 0.025 
F E Mu 563.53 
2 2 
My= ab 2 0 ( = 1584.93 kN.m : 
Ms= L خ‎ 8 €0 = 1408.825 kN.m لس وص.0ے ا‎ 
و‎ 2 281.76 563.53 563.53 
My ESE E ODO a ENR 5 
LJ 20 ر55٣‎ 
_ wl _ 25.0» (20) _ e 
Mq= = e = 888.8 Nm TTT 
20.0 
<“. F.E.M. = 1584.93+ 1408.825 + 528.31 1 1 
+ 833.3 =4355.36 kN.m 1377.05 kN 1658.82 kN 
ا ا‎ e (8 ys e 
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3763.03 


3763.03 
3763.03 


3763.03 kN.m 


3763.03 


ع 


F.E.M.(Beam) * D.F. (Col) 


4355.36 0.864 = 3763.03 


a 1881.5 


1881.5 kN.m 


3763.03 


3763.03 
3763.03 3763.03 


903.12 
1377.05 1658.82 
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B.M.D. 
(Heavy Frame) F3 
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7 
س 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) Heavy Frame. 
Downloading or printing of these notes is allowed for personal use only. P N 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) age No. 23 


